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ABSTRACT : 

PURPOSE: To make a metal compound gas concentration at a laser 
beam 

application point on a sample surface uniform to form a metal thin 
film on the 
sample surface. 

CONSTITUTION: An optical system 10 which directs a laser beam 33 
emitted 

from a laser oscillator 11 to a sample 33, a monitor optical system 
2 0 which 

monitors the process status of the surface of the sample 33, a 
loading table 37 

which transfers the sample 33 and a chamber 30 in which the sample 33 
and the 

loading table 37 are housed are provided. Further, a gas introducing 
part in 

which metal compound gas 2 is introduced into the sample chamber 30 
and spouted 

out onto a laser beam application point 35 on the surface of the 
sample 33 from 
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a glass nozzle 34 which is provided on the light path of the laser 
beam 

vertically to the light axis 1 of the laser beam and has a plurality 
of holes 

on a concentric circle with the light axis 1 as its center for gas 
supply and a 

gas exhaust part which exhausts the metal compound gas 2 in the 
sample chamber 

30 to the atmosphere from exhaust outlets 32 provided around the 
glass nozzle 

34 are provided and the metal compound gas 2 is blown from the above 
of the 

laser beam application point 35 onto the sample 33 surface 
vertically. 
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(54) LASER CVD APPARATUS 

(57)Abstract: 

PURPOSE: To make a metal compound gas 
concentration at a laser beam application point on a 
sample surface uniform to form a metal thin film on the 
sample surface. 

CONSTITUTION: An optical system 10 which directs a 
laser beam 33 emitted from a laser oscillator 1 1 to a 
sample 33, a monitor optical system 20 which monitors 
the process status of the surface of the sample 33, a 
loading table 37 which transfers the sample 33 and a 
chamber 30 in which the sample 33 and the loading 
table 37 are housed are provided. Further, a gas 
introducing part in which metal compound gas 2 is 
introduced into the sample chamber 30 and spouted out 
onto a laser beam application point 35 on the surface of 

the sample 33 from a glass nozzle 34 which is provided on the light path of the laser beam 
vertically to the light axis 1 of the laser beam and has a plurality of holes on a concentric circle 
with the light axis 1 as its center for gas supply and a gas exhaust part which exhausts the 
metal compound gas 2 in the sample chamber 30 to the atmosphere from exhaust outlets 32 
provided around the glass nozzle 34 are provided and the metal compound gas 2 is blown 
from the above of the laser beam application point 35 onto the sample 33 surface vertically. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 5^0^ ^ wor d which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The optical system which leads the laser beam by which outgoing radiation was carried out 
from the laser oscillator to a sample, and the observation optical system which observes the processing 
condition of the front face of this sample, The sample stowage container which contains the loading base 
to which said sample is moved, and said sample and a loading base, The gas induction which introduces 
a metallic-compounds gas in said sample stowage container, and sprays the metallic-compounds gas on 
the point of the front face of said sample irradiating [ laser beam ], It has the flueing section which 
exhausts the metallic-compounds gas in said sample stowage container outside. Said gas induction The 
laser assisted CVD system characterized by having the glass nozzle which the hole was able to open in 
order to be vertically arranged to the optical axis on the optical path of a laser beam and to spray a 
metallic-compounds gas on the point on the front face of a sample irradiating [ laser beam ]. 
[Claim 2] Said metallic-compounds gas is said laser assisted CVD system according to claim 1 
characterized by being sprayed from the vertical upper part of the point on the front face of a sample 
irradiating [ laser beam ]. 

[Claim 3] Said gas induction is said laser assisted CVD system according to claim 1 characterized by 
having the 1st massflow controller which controls the flow rate of the carrier gas which dilutes a 
metallic-compounds gas. 

[Claim 4] Said flueing section is said laser assisted CVD system according to claim 1 characterized by 
having the 2nd massflow controller which controls the flow rate of the metallic-compounds gas to 
exhaust. 

[Claim 5] Said glass nozzle is said laser assisted CVD system according to claim 1 characterized by 
having one nozzle hole which makes the die length of arbitration a diameter on an optical axis. 
[Claim 6] Said glass nozzle is said laser assisted CVD system according to claim 1 characterized by 
having two or more holes on the concentric circle centering on an optical axis. 
[Claim 7] Said flueing section is said laser assisted CVD system according to claim 1 characterized by 
having the exhaust port established so that a concentric circle might be drawn on the perimeter of said 
glass nozzle centering on an optical axis. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of the laser assisted CVD system of this 
invention. 

[Drawing 2] The top view showing the glass nozzle in the laser assisted CVD system of this invention. 
[Drawing 3] The top view showing the glass nozzle in the laser assisted CVD system of this invention. 
[Drawing 4] Drawing showing the physical relationship of the glass nozzle and exhaust port in the laser 
assisted CVD system of this invention. 

[Drawing 5] Drawing showing the sample blasting part of the metallic-compounds gas in the 
conventional laser assisted CVD system. 

[Drawing 6] Drawing showing the case where a metallic-compounds gas is sprayed on the edge of a 
sample, in drawing 5 . 
[Description of Notations] 

1 Optical Axis 

2 Metallic-Compounds Gas 

10 Optical System 

11 Laser Oscillator 

12 Beam Expander 

13 Slit 

14 Dichroic Mirror 

15 Objective Lens 

20 Observation Optical System 

21 Monitor Camera 

22 Ocular 

23 Half Mirror 

30 Chamber 

31 Inlet 

32 Exhaust Port 

33 Sample 

34 Glass Nozzle 

35 Irradiating Point 

36 Processing Aperture 

37 Loading Base 
38X-Y Stage 

41 Carrier Gas 

42 1st Massflow Controller 

43 Reservoir Tank 

44 2nd Massflow Controller 

45 Exhaust Gas 
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DRAWINGS 


[Drawing 1] 



43- 


I 

36?o*-& 


IS! 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the laser assisted CVD system on which a 
metallic-compounds gas is sprayed from the vertical upper part on the front face of a sample about a 
laser assisted CVD system. 
[0002] 

[Description of the Prior Art] The following approach is learned as the supply approach of the metallic- 
compounds gas at the time of performing laser CVD conventionally. The 1st approach is an approach of 
filling [ stowage container / (henceforth a chamber) / sample ] of anchoring, and making this metallic- 
compounds gas, as for it, filled with a nozzle in a chamber. Since the whole inside of a chamber is filled 
with the metallic-compounds gas of uniform concentration, this approach has little fluctuation of 
processing conditions, and in case it uses a small chamber, it is suitable. Moreover, the 2nd approach is 
an approach of spraying a metallic-compounds gas on an irradiating point from the side of the point on 
the front face of a sample irradiating [ laser beam ], or the slanting upper part. 
[0003] Drawing 5 is the enlarged drawing of the part which explains the 2nd method of spraying a 
metallic-compounds gas on the point irradiating [ laser beam ] directly, and sprays a metallic- 
compounds gas on a sample. The metallic-compounds gas 53 is sprayed toward the irradiating point 55 
from the upper slanting nozzle 52 of the irradiating point 55 of the laser beam 51 on a sample 56. The 
metallic-compounds gas 53 after a reaction is exhausted in the open air from the exhaust port 54 
established in the nozzle 52 and the opposite hand to the irradiating point 55. This 2nd approach does 
not need to make the inside of a chamber filled with this metallic-compounds gas in order to spray the 
direct metallic-compounds gas 53 on the front face of a sample 56, and it can be used also by the big 
chamber. 
[0004] 

[Problem(s) to be Solved by the Invention] In the 1st approach the inside of the aforementioned chamber 
is made full [ approach ] of a metallic-compounds gas, it is not practical in order to waste time amount 
most [ in order to fill the inside of a chamber with the metallic-compounds gas of uniform 
concentration ] when performing the ambient atmosphere permutation in a large-sized chamber. 
[0005] moreover , stabilization of processing conditions be difficult for there being concentration change 
of the metallic compounds gas 53 becoming easy to take place , in order to reach an irradiating point 
while the metallic compounds gas 53 involve in the ambient atmosphere ( other gas ) of the perimeter of 
an irradiating point as a metallic compounds gas be show in drawing 5 in the 2nd approach of spraying 
on an irradiating point directly , and mixing of other gas which have an adverse effect on deposition of a 
metal thin film etc. 

[0006] Furthermore, when processing it at the edge of a sample by this 2nd approach, as shown in 
drawing 6 , the metallic-compounds gas 53 flowed into the sample 56 bottom, the concentration of the 
metallic-compounds gas 53 in the irradiating point 55 became thin, and there was a trouble that 
processing conditions changed. 
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[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the laser assisted CVD 
system of this invention The optical system which draws to a sample the laser beam by which outgoing 
radiation was carried out from the laser oscillator, and the observation optical system which observes the 
processing condition of the front face of this sample, The chamber which contains the loading base to 
which a sample is moved, and said sample and a loading base, Introduce a metallic-compounds gas in a 
sample stowage container, and the metallic-compounds gas is vertically arranged to the optical axis at 
the point of the front face of said sample irradiating [ laser beam ] on the optical path of a laser beam. 
The gas induction sprayed on the concentric circle centering on an optical axis for gas supply from the 
glass nozzle which has two or more holes, It has the flueing section which exhausts the metallic- 
compounds gas in a sample stowage container in the open air from the exhaust port in which it was 
prepared around the glass nozzle, and is characterized by spraying a metallic-compounds gas from the 
vertical upper part of the point on the front face of a sample irradiating [ laser beam ]. Moreover, the 
concentration of the metallic-compounds gas near an irradiating point is controlled by controlling the 
flow rate of the metallic-compounds gas sprayed, and the flow rate of a metallic-compounds gas 
exhausted. 
[0008] 

[Example] Next, this invention is explained to a detail with reference to a drawing. 

[0009] Drawing 1 is the block diagram showing one example of the laser assisted CVD system of this 

invention. 

[0010] Optical system 10 condenses the laser oscillator 1 1, the beam expander 12 to which the beam 
diameter of the laser beam oscillated from this laser oscillator 1 1 is expanded, the slit 13 which carries 
out squaring of the laser beam to which the beam diameter was expanded, the dichroic mirror 14 made 
to reflect that laser beam, and the reflected laser beam, and has the objective lens 15 which irradiates the 
irradiating point 5. 

[001 1] The ocular 22 for the observation optical system 15 to observe the monitor camera 21 which 
observes the processing condition currently performed near [ on the sample 33 by which the laser beam 
for processing from said optical system 10 is irradiated / irradiating point 35 ], and the processing 
condition of the irradiating point 35 neighborhood with a direct naked eye is formed. The half mirror 23 
is installed on the optical axis 1 of said monitor camera 21 and irradiating point 35, and the ocular 22 
and the irradiating point 35. 

[0012] In the chamber 30, it has the X-Y stage which moves the loading base 37 which carries a sample 

33 and this sample 33, and this loading base 37 in the direction of X or/, and the direction of Y by 
control from the outside. Furthermore, the processing aperture 36 of magnitude with a chamber 30 
suitable on an optical axis 1 is formed, in the bottom of it, fixed spacing is detached and the glass nozzle 

34 is installed. In a chamber 30, it has the gas inlet 31 which introduces the metallic-compounds gas 2 
again, and the exhaust port 32 which exhausts the metallic-compounds gas 2 in a chamber out of a 
chamber 30. 

[0013] Furthermore, the metallic-compounds gas 2 diluted by the concentration set up beforehand with 
the 1st massflow controller 42 which controls a flow rate to the carrier gas 41 which dilutes the metallic- 
compounds gas 2, the reservoir tank 43 which generates the metallic-compounds gas 2, and the carrier 
gas 41 sent out from the 1st massflow controller 42 is sent to said inlet 31. 

[0014] The metallic-compounds gas 2 which became unnecessary within a chamber 30 on the other 
hand is exhausted as exhaust gas 45 outside, while displacement is controlled by the 2nd massflow 
controller 44. 

[0015] About a part for induction and the exhaust air part (it is called the gas system) of the metallic- 
compounds gas 2, if it explains further, with the carrier gas 41 by which control of flow was carried out 
with the 1st massflow controller 42 to which it carries out adjustable [ of the rate of flow of fluids, such 
as a gas, ] in gas induction, the metallic-compounds gas 2 generated within the reservoir tank 43 will be 
diluted, and the diluted metallic-compounds gas 2 will be sprayed on the irradiating point 35 on the 
sample 33 in a chamber 30 from the glass nozzle 34. In the flueing section, the sprayed metallic- 
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compounds gas 2 is inhaled by the exhaust port 32 in the perimeter of the glass nozzle 34, and is 
exhausted in the exterior of a chamber 30. And the concentration of the metallic-compounds gas 2 in the 
irradiating point 35 is adjusted by controlling the amount of the metallic-compounds gas 2 which 
inhaled the metallic-compounds gas 2 from the exhaust port 32, and was inhaled with the 2nd massflow 
controller 44. 

[0016] Next, the metallic-compounds gas 2 is explained in more detail using drawing 1 about the 
configuration of the part supplied to the irradiating point 35. The open beam glass nozzle 34 is vertically 
arranged for the hole for nozzles (for gas supply) to the optical axis 1 on the optical path of the laser 
beam for processing, and the metallic-compounds gas 2 is sprayed on thin clear glass from the vertical 
upper part of a sample 33 at the irradiating point 35. And the sprayed metallic-compounds gas 2 is 
inhaled from the exhaust port 32 arranged outside the glass nozzle 34 centering on an optical axis 1. 
[0017] Next, actuation of this invention is explained using drawing 1 . 

[0018] The carrier gas 41 which had the flow rate controlled by the 1st massflow controller 42 to which 
it carries out adjustable [ of the rate of flow of fluids, such as a gas, ] is used. The metallic-compounds 
gas 2 generated within the reservoir tank 43 is diluted. The diluted metallic-compounds gas 2 From the 
gas nozzle 34 to which it has been vertically arranged to the optical axis 1, and the hole for gas supply 
broke on the optical path of the laser beam for processing at thin clear glass, the irradiating point 35 on a 
sample 33 is sprayed from the vertical upper part. Under the present circumstances, in order not to 
interrupt a laser beam and to spray from the vertical upper part, the metallic-compounds gas 2 of the 
concentration of the metallic-compounds gas 2 in the irradiating point 35 neighborhood is fixed, and has 
prevented trespass of still more unnecessary gas. 

[0019] Next, the laser beam from the laser oscillator 1 1 of optical system 10 is drawn to the irradiating 
point 35 through the beam expander 12, a slit 13, a dichroic mirror 14, and an objective lens 15. The 
metallic-compounds gas 2 of the irradiating point 35 neighborhood causes a CVD (Chemical Vapor 
Deposition) reaction, and makes the metal thin film deposit on the front face of a sample 33 by the 
drawn laser beam. Under the present circumstances, in the observation optical system 20, the processing 
condition of sample 33 front face is observed with the monitor camera 21 and a naked eye. 
[0020] Next, the metallic-compounds gas 2 after a reaction is inhaled by the exhaust port 32 arranged on 
the outside of the glass nozzle 34, and is exhausted by the exterior of a chamber 30. By controlling a 
flow by the 2nd massflow controller 44, this inhaled metallic-compounds gas 2 controls the 
concentration of the metallic-compounds gas 2 of the irradiating point 35 neighborhood. 
[0021] Here, concentration control of the metallic-compounds gas 2 of the irradiating point 35 
neighborhood by the 1st massflow controller 42 in gas induction and the 2nd massflow controller 44 in 
the flueing section is controlled according to the observation result of the processing condition by the 
observation optical system 20, and the degree of vacuum in a chamber 30 (concentration of the metallic- 
compounds gas 2). Moreover, you may control by analyzing the relation between a flueing flow rate and 
the condition of a metal thin film. The concentration of the metallic-compounds gas 2 in the irradiating 
point 35 becomes thin, so that there are many exhaust air flow rates experientially, and concentration 
becomes deep, so that it is conversely few. 
[0022] Next, the configuration of the glass nozzle 34 is explained. 

[0023] The configuration of the glass nozzle 34 has two kinds shown in drawing 2 and drawing 3 . The 
glass nozzle 34 shown in drawing 2 (A) arranges one opening 341 which makes the die length of 
arbitration a diameter on the optical axis of thin clear glass. Although it is theoretically realizable also 
with the structure of this example, since it is necessary to adjust an optical axis strictly focusing on the 
opening 341 of this glass nozzle in case the irradiating point 35 is made to condense a laser beam as it is 
such arrangement, there is a possibility that a laser beam may shift a condensing location in the edge of 
opening 341 as shown in drawing 2 (B). Therefore, most preferably, as shown in drawing 3 (A), the 
glass nozzle 34 forms openings 341-344 on the concentric circle centering on the optical axis of thin 
clear glass. With such arrangement, as drawing 3 (B) shows, it does not interfere in a laser beam in 
openings 341-344 only by penetrating a square. In addition, the number of openings is not limited to this 
example. 
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[0024] Next, the physical relationship of the glass nozzle 34 and an exhaust port 32 is explained using 
drawing 4 . 

[0025] The exhaust port 32 is established so that a concentric circle may be drawn on the perimeter of 
the glass nozzle 34 processed like drawing 2 (A) or drawing 3 (A) centering on an optical axis. By such 
arrangement, after the metallic-compounds gas 2 is introduced from the glass nozzle 34 and hits the 
irradiating point 35, it flows toward the exhaust port 32 established in the longitudinal direction around 
breadth and the glass nozzle 34. It prevents gas other than metallic-compounds gas 2 which becomes the 
factor which bars processing by this trespassing upon the irradiating point 35 neighborhood. Moreover, 
the more an exhaust port 32 is close to the glass nozzle 34, the more it becomes easy to prevent 
encroachment of gas other than metallic-compounds gas 2 which has an adverse effect on processing. 
[0026] 

[Effect of the Invention] As explained above, the laser assisted CVD system of this invention In order to 
establish the hole for nozzles in thin clear glass and to use this for the point on a sample irradiating 
[ laser beam ] as a nozzle (glass nozzle) for spraying a metallic-compounds gas Since this glass nozzle 
can be arranged right above an irradiating point, without interrupting a laser beam and a metallic- 
compounds gas can be sprayed on an irradiating point in accordance with an optical axis, in every 
location on a sample, the metallic-compounds gas in the point irradiating [ laser beam ] can be sprayed 
by uniform concentration. 

[0027] Moreover, it can prevent the gas which has an adverse effect on processing invading near the 
point irradiating [ laser beam ] by establishing an exhaust port in the perimeter of a glass nozzle. 
[0028] Moreover, the concentration of the metallic-compounds gas in the point irradiating [ laser beam ] 
can be changed to arbitration by controlling the flow rate of the metallic-compounds gas to spray and the 
metallic-compounds gas to exhaust. 

[Translation done.] 
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